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Abstract- SNR and signal-stability in CoCr 
Ta/CoZrNb/CoSra triple- layer perpendicular 
media have been studied. Low medium noise 
was obtained by (1) uniformity of the mag- 
netic direction in the CoZrNb layer excha- 
nge coupled with the CoSm layer and (2) op- 
timal saturation magnetization and thick- 
ness of the CoCrTa perpendicular layer. 

Recorded signals were stable under the 
conditions of RT -15hours and 60°C-5hs. 
Stray field didn* t cause any decay of 
signals for the medium with a 600nra-thick 
CoZrNb layer. 

i. nvibiz 




Si0 2f£HJf 
CoCrTagitffiKtJI 

CoZr5Nb4$fcffittJf 



mi =mmmmmnm 




H2 Tiiw»^w^-fx(aw^ 



- 104- 



2. i rmm 

TifcJf e> <DJ << X MX ;U ?ttX$> 0 ~ff& 

co^*>e>fg£UT^3£:#;te>n3 (3> o 
<t*« a>s c £ & i^Sw £ nr ^ fc ' 1 0 ' . 

fc&l*^fc <5> o tfeBIl }C^-f#iCCoZrNbJl4> 
MicTitSJf £: LTC6Sr«/\- K»*Rtf fc (7) o 

CoZrNb4>$tft:^i4 £r-r 

fiRS^^mx^X^S^fSj^fiBKbL/fe. CoSm 
fcCoZrNbttfflBnWKXSJ*S£ LTfc OCoSmttCo 

\tmv^o m2},zsm&)iz'Twmphv>x/^ 
j -t* xtz<DJ -Y xnm^ntzx-y^u- 

J^XX^tY^kHcTFt* 

2. 2 tmm 

St«5HBSJ§ttCoCrTafc LP> ©ft i: 7 
WXi:©IH#£fKfe <9, o 

6 ni» (.3, z£i ) zg% } £zi*zx^2>o 

mkteEMmBmfc<DCoSmm<DBm%l 5Qnnu 
Hc~2 500e, CoZrNbHJ!W600m(Ctg£LCoCrTa 
HiDf tf)M/S£30~100nnK Ms£280~700emu 
/ccOleH-e mt £ 4 X, S / N *H ^tzo 

-JULttfritzMWc (-L){il700~30000e<£>§E 

mx*)mw± * < mc u x . 

H4 «43kfci £fB^ istzm&o); JX<D1M» 



1 

43kFC [ 

N 


1 ' 

RBW: 100kHz 
Substrate : glass 


^Cmw^^^ 






_ A : on CoZrKb j 






BACKGROUND 
i 



5 10 15 

FREQUENCY (MHz ) 



20 



1 3 TJfiJBfc cfc h J << XX^t Y /KDfBit 



! 2 
> 

n 

E 1 



t — i — i — i — | — i — i — i — r 

43 kfci 



Ms (emu/cc) 
700 , 



J I I L 




1 



J I L 



50 100 

5 coCrTa ( n m ) 



04 JJXOMs, 5&#tt 



40 



00 35 



\ 
00 



30 



25 



— 1 — 1 — 1 — 1 — 


1 1 1 


1 1 


Ms (emu/cc) 400 

43 kfci / 

■ i// 




280 
. • - < 

0 




520 




(J t 
! f 

i y 


700 






Head:Y5-17 


-1 ~~ 


* 


Tw=7nn, Tm=0.3fm 




40 turns, 


v=7.9m/s 




F. H. = 60 1 




2 i ...i, .1 - 


1 1 1 


J I 



50 100 

8 CoCrTa (niTl) 



M5 S/N(7)Ms, fiflcfftt 



- 105- 



/N©KJ?» ^^tt^-To Ms=280emu/cctf) 
J§6Hc**hS< (~17000e) ffifcttttUTtli** 8 

IHi*n00nni#jfiT*ffe=400emu/cc^{*:i: I^T 5 
»S*JCClc^Ufc43kfciJ: 9 i^Sigfcff 

W!tS/N*55Ufe. !8IJ5t±40~50nn<Z)i§£ 
S /N **H< 30nmtf)i§£-« S /N «/JmS 

S6*ctt«^©jBii*osEM««:^r. mm 

" 2) . Httfcfrtt (a)C7)^*S(b) <fc 0 
1.6fgMs^§< l/T*So MsO^^^(a)©^ 

3. mmm^<D&m 
3. i wammmR 

gH&ft «■€■ © $ * -c \mwmst omr n x 
t>®mi~tim*&zir (6) o cnwcozrNb^safi: 




8 =20 nm 5 =30 nm 




SOOnm 

Wl 6 CoCrTaSt JlSf ® S E Mft 




07 S>5 3.ls-z/a>ltJ:Z>m4\y**-> 
(a) ®«fb* (b) cfc 9 1. 6fg* g < mm* 



£1 







SMS 




CoZrNb 


CoSm 






Ms 8 


He 


d 


a 






emu/cc nm 


Oe 


nm 


nm 


SI 


CoCr22 


470 50 


2200 


600 


150 


#2 


CoCr20Ta3.5 


400 50 


2400 


300 


100 


#3 


CoCr20Ta3.5 


400 50 


2400 


200 


100 



- 106- 



w r r 

*l CoZfNb60( 

>o - J 


"1 ' ' ' 1 t ■ ■ ■ ■ 
E.A. 




1 H.A." 
l/^^ Hex 

f 


R 


jHb 


• 1 1 . , , 

» c« - 



< 



#2 CoZrNb 300r tj 



E.A. 



Hb 



-100 



H [Oc] 



-50 o 

H [Oc] 



100 




0 8 CoZrNb/CoSmJf kXr'Jy^-^ 

^cfcO CoZrNb=600, 300. 200 nm„ m\YM\m l'&=r I uuu u- x 



^Coa*/CoSMrOBa;U-^* So CoZriVbO 

2WC*W*«B4^<M^. L^LCoZrNb 
*#3 00, 200nn,c7)^^iSHb {Cffi^ 

-^Hb^Oe^/peoOnmO^Ji^fig^ 6 ft 
tt*^fc. cnttCoZrNb^^200*>6300 600 




32 
o 

'"8 

I 

s 

o *■» 
O 

II 

6 a 



Applied Field [Oe] 

3- 2 *&8ffi 

fa Lfcftttfi-? l 5lMBttK LMfto 

3. l<7)CoZrNb=600nm (^V^Ml)©^ 



- 107- 







'1 




. lOmU: Him). %t \ 273ms ; ■ j.. s . 











w 


























0 


-Life ti: a 











010 60°C5B$m^t5 (±) m (T) »i> 

£T*Kuli^]tfJ}- Ms Hk/2 *>e>#& 0.9x10 s 
J/m 3 £L Vt240nm<2>x 50nmhfcUfco iORItt 

iti8w*g< ,,4> z<Dim-cmmim*.*-%m 

lk^TflfiofiB^lS|**--^|fiI*cS|B|LSaffi** 

wmtho * fcMs%/hs < 3 <h tc «k o n 



*s*#«»i88S& K*t l t feist* s « 
-sra (4) -cwatc^w zt&mtmmxm 

&. 

5. mm 

(1) S.Iwasaki. Y.Nakamura, S.Yamamoto and K. 
Yamakawa IEEE Trans. Magn. . Vol.MAG-19 No. 
5(1983) 

(2) Y.Nakamura J.Magn.Soc. Japan, 15 Suppl.S 
2 (1991) 

(3) *A, mm. m MR84-6(i984) 

(4) W.Cain. A.Rayne. M. Baldwinson and R. Hem 
pstead IEEE Trans. Magn. . Vol.MAG-32 No. 1 
(1996) 

(5) T.Ando and T.Nishihara J. Magn. Soc. Japan, 
15 Suppl.S2(1991) 

mm. mm. %imB*imm&G&ym 

filing (1992) 

(7) T.Ando and T.Nishihara J. Magn. Soc. Japan, 
18 Suppl.Sl (1994) 

(8) T.Ando and T.Nishihara IEICE Trans. Elec 
tron. Vol.E78-C. No. 11 (1995) 

o)m mm moMB*zmm%&£&ffi& 

MUM (1996) 

(11) -* iWmm MR94-8K1995) 

(12) mm. m m mm mmB 
^mmmM^^wmmmmm am) 

d3) m*. w m2om&£m®%.¥£&ffi 

d4) oj^ uj*> mm. ±«» s+m, 

fl^&SS MR96-4 (1996) 



- 108- 



